We explore the effect of e-cigarette disposable and refill cartridge prices on youth use of e-cigarettes and cigarettes. We document substantial price variation from 2011 to 2015 in e-cigarette prices from 35,000 retailers participating in the Nielsen retail data system. We match this price variation to survey data on current use of e-cigarettes and cigarettes for over 80,000 11-17 year olds from the National Youth Tobacco Survey (NYTS). We find that higher e-cigarette cartridge prices reduce e-cigarette use and increase current cigarette consumption, especially for males and for older teenagers. Our results suggest that on average e-cigarettes reduce youth smoking.
Introduction
Over the past several decades conventional cigarette smoking has declined significantly among youth and young adults in the United States. However, in recent years, these same groups have exhibited striking increases in their use of electronic cigarettes (e-cigarettes). In 2014, e-cigarettes overtook cigarettes as the most commonly used tobacco product among youth (Miech et al., 2014) . E-cigarette use is strongly associated with the use of other tobacco products among youth and young adults (U.S. DHHS, 2016) including combustible tobacco products; however, it is unclear if the association is causal. In this study, we explore the relationship between cigarette and e-cigarette use by using state level variation in the prices for each product.
E-cigarettes simulate the smoking experience by "vaping" a mist containing water, propylene glycol, vegetable glycerin, and, in most cases, nicotine and flavorings (Royal College of Physicians, 2016) . E-cigarettes may also contain trace levels of other toxicants and metals in levels estimated to be 9-450 times lower than a conventional cigarette (Goniewicz et al., 2014) . Because of these lower levels of toxicants, Viscusi (2016) estimates lung cancer and mortality risks to be between 100-1,000 times lower for vaping e-cigarettes than smoking traditional cigarettes. England's Royal College of Physicians recently echoed this viewpoint, estimating that the hazard to health arising from long-term vapour inhalation from the ecigarettes available in 2016 was unlikely to exceed 5% of the harm from smoking tobacco (Royal College of Physicians, 2016) . However, the Surgeon General warns that the use of any products containing nicotine among youth is unsafe, and that e-cigarette aerosol can include harmful components besides nicotine (U.S. DHHS, 2016) .
Policymakers face a dilemma in deciding whether to regulate or subsidize e-cigarettes.
Standalone e-cigarette use is estimated to be only slightly worse than stand-alone use of Food and Drug Administration (FDA)-approved forms nicotine replacement therapy (Royal College of Physicians, 2016) , and nicotine replacement therapy is currently subsidized as a required benefit in state Medicaid programs (American Lung Association, 2016) . However, one potential reason to regulate e-cigarettes is if e-cigarette use causes youth to transition to cigarette use later in life (i.e. a "gateway effect"). This concern is compounded by light regulation of the e-cigarette industry that permits selling of e-cigarettes without restrictions on flavors or advertising, both of which may be used to entice young people.
1
We test for evidence of e-cigarettes being a "gateway" to regular cigarette use by evaluating if e-cigarette prices increase or decrease cigarette use. We match e-cigarette and cigarette price measures to survey data for youth less than 18 years of age, a group accounting for 88% of cigarette initiation in the United States (Centers for Disease Control and Prevention, 2016b) . Our design presents an improvement over literature that has documented a strong correlation between current e-cigarette use and later cigarette use, but which cannot rule out the possibility of unobserved variables influencing the use of both products (Leventhal et al., 2015; Wills et al., 2016) . For example, teenagers that are susceptible to smoking may first use e-cigarettes to mitigate risk before deciding to transition fully into smoking, which would cause a spurious positive association between e-cigarette use and subsequent cigarette use. In this paper, we test for evidence of a "gateway" effect using price variation that is arguably exogenous to any individual's propensity to use either product. We estimate ownand cross-price elasticities of demand using e-cigarette and traditional cigarette price data from 2011-2015, a period of time immediately following e-cigarettes first appearing on store shelves of major retailers in 2010.
2
Our study contributes to a broadening literature on the effect of using policy variation to explore if e-cigarettes are economic substitutes or complements for traditional cigarettes among teenagers. Several research papers have evaluated the effect of minimum legal sale age (MLSA) laws on teenage cigarette use (Friedman, 2015; Abouk and Adams, 2017) and teenage tobacco (including cigarettes, smokeless tobacco, and cigars) and marijuana use (Pesko et al., 2016b; Dave et al., 2017) . Except for Abouk and Adams (2017) , these studies conclude that e-cigarette MLSA laws are causally linked with increases in cigarette use using 1 The FDA has indicated a recent interest in possibly regulating flavors and advertising for e-cigarettes in the future (Food and Drug Administration, 2016) .
2 As identified in Nielsen retail data, which we describe later.
difference-in-difference methodologies. If e-cigarette restrictions reduce cigarette consumption, this suggests that on a population level e-cigarettes are "exit ramps" from cigarette use rather than "gateways." In other words, more teenagers may use e-cigarettes to quit smoking (or to avoid ever smoking) than initiate cigarette use because of e-cigarettes.
In our study, we use prices rather than MLSA laws to evaluate if e-cigarettes are economic complements or substitutes for smoking. We use direct price measures for both products, which has been done in studies examining if smokeless tobacco (Tauras et al., 2007; Dave and Saffer, 2013) , alcohol (Decker and Schwartz, 2000; Williams et al., 2004) , and/or marijuana (Williams et al., 2004; Farrelly et al., 2001) are economic complements or substitutes for cigarettes.
The literature on estimating e-cigarette price responsiveness is growing. One study used experimental data to estimate an e-cigarette price elasticity among current adult smokers of -1.8, suggesting that a 10% rise in disposable e-cigarette prices reduces e-cigarette demand by 18% (Pesko et al., 2016a) . Two studies have evaluated the relationship between market-level prices and market-level sales, finding e-cigarette own-price elasticities of demand of -1.2 for disposable e-cigarettes and -1.9 for reusable e-cigarettes in the United States (over the period of 2009 to 2012) (Huang et al., 2014) and -0.8 for disposable e-cigarettes for six European Union countries (over the period of 2011-2014). The latter study also documented evidence that cigarettes are substitute goods for e-cigarettes (Stoklosa et al., 2016) , a conclusion also reached from a study using experimental data on smokers in New Zealand (Grace et al., 2015) . Finally, one study used Nielsen sales data for two cities (Minneapolis and St. Louis) to explore the effect of Minnesota raising both taxes on cigarettes (by approximately 30%) and e-cigarettes (by approximately 15%) at the same time in 2013. The relatively higher cigarette price increase caused e-cigarette use to increase short-term, suggesting that the products are economic substitutes (Amato and Boyle, 2016) .
While there was only one e-cigarette excise tax increase during the time of our investigation (and ten cigarette excise tax increases) (Campaign for Tobacco Free Kids, 2016), we document substantial changes in e-cigarette prices overall and heterogeneity across states. of the wholesale cost. This was the only e-cigarette tax during our data collection period.
In panel C, we see that e-cigarette cartridge prices rose in most states, but especially in Minnesota due to the excise tax increase. This pattern of e-cigarette disposable prices falling and e-cigarette cartridge prices rising has been documented elsewhere (U.S. DHHS, 2016) .
We merged on data from several other data sources to proxy anti-smoking sentiment in our regression analysis. Urban/rural classification from the National Center for Health Statistics data to identify if the product was a disposable, cartridge, liquid nicotine, or a starter kit. We then calculated a year-by-state volume and revenue for each product class, using Nielsen-provided UPC code descriptors of how many goods appear in a given pack and the numeric quantity of the good in individual packaging. We divided the revenue by volume for each product class/year/state combination to create state-level, annual prices. 9 The six states without e-cigarette price data in 2011 are Delaware, Maine, Montana, New Hampshire, Oregon, and Rhode Island. The NYTS collected data in all of these state except Montana and New Hampshire in 2011; therefore, respondents from these states in year 2011 are excluded from our study.
10 Nielsen does not collect retail price data in Alaska or Hawaii, and the states of Kansas, Vermont, and Washington D.C. were not surveyed by the NYTS during either of the five years of data collection. In 2015, the NYTS added detailed questions on e-cigarette use that were not available in earlier years. These additional questions are helpful for further understanding youth ecigarette use. In 2015, among teenagers between the ages of 11-17 that purchased e-cigarettes over the last 30 days, the sources of e-cigarettes (multiple options could be selected) included gas stations or convenience stores (10.0%), grocery stores (2.4%), drugstores (3.5%), mall or shopping center kiosk/stand (4.3%), and the internet (5.3%). The Nielsen data, which includes purchases from convenience stores, grocery stores, and drugstores, therefore tracks a reasonable share of the locations where purchases are made.
11 The larger sources of ecigarettes are from friends (51%), family members (22.1%), and other people (10.1%). It is unclear where these 'suppliers' purchase their e-cigarettes, but it's likely that the suppliers'
price for e-cigarettes will closely track the Nielsen market price for e-cigarettes. Therefore, even if most youth obtain their e-cigarettes from other people rather than stores, marketlevel e-cigarette prices will likely still influence the price that youth pay for e-cigarettes, or 11 17.3% of youth also reported purchasing e-cigarettes "from a store that sells electronic cigarettes, such as a vape shop." This high reporting could reflect the vague way in which the question was written, which if interpreted literally would include any purchase made from a retail location selling e-cigarettes, or it could also suggest that large share of youth purchase e-cigarettes from vape shops. The Nielsen data does not include vape shops. their suppliers' willingness to provide e-cigarettes for free.
In 2015, NYTS respondents also reported having tried cigarettes before e-cigarettes in greater numbers. Among 11-17 year olds that had used both products, 37.3% tried ecigarettes before cigarettes and 62.7% tried cigarettes before e-cigarettes. This provides descriptive statistics to suggest that youth may be using e-cigarettes as an "exit ramp" from smoking rather than as a gateway to smoking. However, we explore this hypothesis more rigorously by exploiting changes in the prices of both products in a regression framework.
Methods
We estimate a traditional demand equation for cigarettes and e-cigarettes using regression analysis. We evaluate three separate dependent variables: 1) any e-cigarette use over the past 30 days, 2) any cigarette use over the past 30 days, 3) total cigarettes consumed over the past 30 days (setting this equal to 0 for non-smokers). Our primary independent variables of interest are the Nielsen cigarette and e-cigarette prices.
We estimate variants of the following regression model: tobacco use isct = α 0 +α 1 cig price st +α 2 ecig price st +Θanti-smoking sct +βX isct +γ s +υ t +ε isct (1) where subscripts denote individual i living in county c of state s at year t. The dependent variable is either the extensive margin of current e-cigarette use, the extensive margin of current cigarette use, or total current cigarette use (extensive + intensive). The vector X ist includes individual-level controls for gender, age dummies (11 (default category), 12, 13, 14, 15, 16 and 17) , and race/ethnicity dummies (White non-Hispanic (default category), Black non-Hispanic, Hispanic, other race non-Hispanic, and missing).
Cigarette and e-cigarette prices vary at the state level and across time. E-cigarette prices are either the prices for disposable e-cigarettes or the prices for refill cartridges. Depending on if the dependent variable is for cigarettes or e-cigarettes, the coefficients for cigarette and e-cigarette prices either capture the own-price effect or the cross-price effect. The cross-price effect identifies the complementary or substitutionary relationship between cigarettes and e-cigarettes.
We first estimate equation 1 without state and year fixed effects. This model uses crossstate variation in prices in addition to within-state variation in prices. We then add state (γ s ) and year (υ t ) fixed effects to our model, which removes confounding from time-invariant state-specific variation in tobacco use and year-specific variation in tobacco use. With state and year fixed effects controlled for, the identifying price variation is restricted to within-state price variation that deviates from the national average in prices for that year.
We subsequently re-estimate equation 1 adding, anti-smoking sct which is a vector of controls for a variety of measures intended to proxy anti-smoking sentiment at both the state and county levels. Anti-smoking sentiment is an important control variable in studies examining cigarette price responsiveness due to the ability of anti-smoking sentiment to influence both the treatment (e.g. tobacco prices, by applying pressure on governments to raise taxes) and the outcomes of tobacco use (by raising the social costs of using tobacco, or enacting other unobserved policies that affect tobacco use). At the county-level, we control for urban/rural classification scheme (large central metro, large fringe metro, medium metro, small metro, micropolitan, and noncore), percent of the population living in poverty, and median household income. At the state-level, we control for policies that may represent antismoking sentiment, including indoor restrictions on using cigarettes and/or e-cigarettes. We use a smoking restriction index variable ranging from 0 to 6, representing the strength of restrictions (0 = none, 1 = partial, 2 = full) in restaurants, bars, and workplaces. For indoor e-cigarette restrictions, only comprehensive bans exist for all three venues, and so we use an indicator variable for if a comprehensive ban is in place or no restrictions are in place. We also control for e-cigarette MLSA laws without financial penalties to youth and e-cigarette MLSA laws with financial penalties to youth at both the state and county levels. Further, we control for if cigarette MLSA laws (which were in place in all states) had financial penalties for youth.
We use county-level anti-smoking sentiment measures rather than state anti-smoking measures (to match our state fixed effects and prices) as a way to adjust for the high-degree of traveling done by the NYTS data collection. The NYTS is nationally-representative, but samples from different cities and rural areas each year, resulting in considerable heterogeneity within states. Other popular surveys of youth substance use (Monitoring the Future and national-and state-level Youth Risk Behavioral Surveillance System) travel in a similar way, 12 and to the best of our knowledge we are the first to try to address this in estimates of tobacco price responsiveness by using county-level anti-smoking sentiment measures. We do not use county prices because of high variability in whether the county surveyed had any participating retailers selling e-cigarettes, particularly in the early years of our data.
We estimate the equations using linear probability models. However, in online results, we explore the sensitivity of our results to estimating models with probit for extensive margin measures or a GLM model with a log link and a Poisson distribution as chosen by modified Park tests (Manning and Mullahy, 2001 ) for cigarette consumption.
Standard errors are clustered at the state level, and self-response weights are used in all regression analyses to assist in making the results representative of the population of public and private school students in grades 6-12. In all regressions, we excluded observations without complete information for our two current use dependent variables and three price variables.
13 This provides a consistent sample that makes comparing effect sizes easier.
Results
In Table 1 , we present the summary statistics. Across our sample, 11.8% of youth had ever used e-cigarettes and 21.9% of youth had ever smoked cigarettes during their lifetime. 4.7%
of youth used e-cigarettes over the last 30 days, 7.0% of youth had smoked cigarettes over 12 The Youth Risk Behavior Surveillance System resamples all schools with each wave of the data, and Monitoring the Future resamples half of the schools with each wave of data. No county is guaranteed to participate in each wave, resulting in potentially high variability in the counties surveyed.
13 The e-cigarette and cigarette estimates are very similar if we further restrict the sample to drop observations with missing information for the cigarette consumption variable.
the last 30 days, and 2.0% currently dual-used both tobacco products.
14 A pack of cigarettes was more expensive than a refill cartridge ($5.87 versus $3.34), but was less expensive than a disposable e-cigarette $8.72. However, disposable e-cigarettes are advertised to be equivalent to 2 packs of cigarettes, so the average per use price for disposable e-cigarettes was lower.
Only 3.8% lived in a state with an e-cigarette indoor air law ban, and 41.5% lived in a state or county with an e-cigarette MLSA. The average respondent was 14.3 years of age, and attended school in a diverse set of urban/rural counties.
In Figure 2 , we present rates of ever and current e-cigarette and cigarette use. In 2011, around 9.6% of youth smoked traditional cigarettes in the past month, while only around 1.2% used e-cigarettes in the past month. Over the next 3 years, traditional cigarette smoking rates declined while e-cigarette use rates increased sharply. Similar to Miech et al. (2014), we find that by 2014, more youth currently used e-cigarettes than cigarettes (8.3% versus 5.4%). Ever use of these products followed similar patterns to current use, although at levels roughly 2.5 times higher.
In the first three columns of Table 2 , we estimate own-and cross-price elasticities of demand for past 30-day e-cigarette use using refill cartridge prices. Without state and year fixed effects (column 1), we estimate that a $1 increase in e-cigarette cartridge prices reduces youth current e-cigarette use by 2.5 percentage points (p<0.01). This translates into an own-price elasticity of demand for refill cartridges of -1.8, suggesting that a 10% increase in cartridge prices reduces current e-cigarette use by 18%. This estimate remains large after adding state and year fixed effects, and after proxy controlling for anti-smoking sentiment measures (the latter of which affects estimates little). In the full specification (column 3), we estimate an own-price elasticity of demand of -2.6 (p<0.01) using cartridge prices. The crossprice elasticity of demand relating cigarette prices to e-cigarette extensive margin demand is statistically significant in the last two specifications and suggests a substitution relationship.
Model 3 estimates a cross-price elasticity of demand of 2.9%, suggesting that a 10% increase in cigarette prices increases e-cigarette use by 29%.
14 This dual use percentage was roughly 3.0% in 2014 and 2015.
In the last three columns of Table 2 , we estimate a statistically insignificant negative relationship between e-cigarette disposable prices and current e-cigarette use. Further, the estimated price elasticities were less than half the estimated price elasticities when using cartridge prices. Youth that are experimenting with e-cigarettes may experiment with disposables, only to transition to cartridges if they decide to use e-cigarettes regularly. The lack of statistical significance for disposable e-cigarettes, but the finding that youth are price responsive to cartridges, may suggest greater price responsiveness for regular users rather than experimenters.
In Table 3 (Hansen et al., 2015) . Similarly, e-cigarette prices also have an inconclusive relationship with current cigarette use.
In Table 4 , we turn to estimating own-and cross-price elasticities of demand for the number of cigarettes smoked, setting this to 0 for non-smokers. This dependent variable captures both extensive and intensive margin cigarette use. In column 1, a $1 increase in cigarette prices reduces cigarette consumption among both smokers and non-smokers combined by 0.6 cigarettes per month, translating into a price elasticity of -0.7 (p<0.01).
However, when we control for year and state fixed effects, estimated own-price elasticities are attenuated and are no longer statistically significant (-0.2). However, the cross-price elasticity of demand for the number of cigarettes using e-cigarette cartridge prices shows statistically significant price responsiveness (cross-price elasticity = -2.5 in the full specification). This again suggests that e-cigarettes and cigarettes are substitute goods. While the cross-price elasticity using disposable e-cigarette prices also suggests a pattern of substitution, this estimate was smaller (cross-price elasticity = 1.0) and not statistically significant.
We explored the sensitivity of all regression results presented thus far to controlling for the state-year percentage of e-cigarette sales sold in each of five store types: food, drug, mass merchandise, liquor, and convenience. These controls remove variation from our model related to changes in where e-cigarettes are purchased over time, as well as more general shifts in the distribution of stores surveyed by Nielsen. In results available upon request, we found that these controls caused no meaningful change in estimated price elasticities.
In Online Appendix Tables A1, we re-estimate models with full controls using a probit model for the extensive margin dependent variables and a log-link with a Poisson distribution as chosen by a Modified Park Test for the number of cigarettes. The main difference in the results when using these alternative functional forms is that the cross-price elasticity for current e-cigarette use was slightly attenuated compared to the same results estimated using a linear probability model. The current e-cigarette use cross-price elasticity is 2.2 when using a probit model and cartridge e-cigarette prices (compared to 2.9 when using a linear probability model). Despite this attenuation of the substitution effect, our results are broadly consistent regardless of the functional form used.
In Table 5 , we stratify our models separately for youth males and females. The own-price elasticity of demand for current e-cigarette use using cartridge prices was similar for males and females (price elasticity = -2.6 and -2.7 respectively, p<0.01). However, the cross-price elasticity of cigarette prices on current e-cigarette use was more than double for females (4.2, p<0.01). This suggests that female current e-cigarette use is more than twice as responsive for a given increase in cigarette prices. Finally, although imprecisely estimated, we found suggestive evidence of the effect of e-cigarette cartridge prices on total cigarette consumption being higher for males (cross-price elasticity = 3.3) than for females (cross-price elasticity = 1.4). Therefore, female youth may be more likely to use e-cigarettes when cigarette prices rise and male youth may be more likely to use cigarettes when e-cigarette prices rise. This suggests that females would switch to e-cigarettes more than males in response to an equal percent increase in the prices of both products.
In Table 6 , we stratify our models separately for youth aged 11-14 and for youth aged 15-17. In general, we observe larger price effects for youth ages 15-17. Disposable e-cigarette prices were a statistically significant predictor of e-cigarette use for 15-17 year olds (price elasticity = -3.1), but were not a statistically significant predictor of e-cigarette use for 11-14 year olds (price elasticity = 1.1). Additionally, cigarette prices have a greater influence on both current e-cigarette use and cigarette consumption intensity for 15-17 year olds than 11-14 year olds.
Discussion
We find evidence that higher e-cigarette cartridge prices reduce the probability of youth currently using e-cigarettes. Higher e-cigarette cartridges prices also increases total cigarette consumption, particularly for males. This suggests a strong pattern of cigarettes and ecigarettes being substitute goods. On a population level, it appears that youth are more likely to use e-cigarettes instead of cigarettes rather than use cigarettes because of e-cigarettes.
This suggests that e-cigarettes on the whole are exit ramps rather than gateways into smoking. This matches several other studies that use policy variation from e-cigarette MLSA laws to document a pattern of substitution (Friedman, 2015; Pesko et al., 2016b; Dave et al., 2017) . Our findings also support descriptive evidence from the 2015 NYTS that about 2/3rds of youth smoke before they vape (versus 1/3rd reporting the opposite relationship), which
suggests that e-cigarettes are more likely to be used as 'exit ramps' rather than gateways.
Disposable e-cigarette prices reduced e-cigarette use among 15 to 17 year olds, but did not reduce use among 11 to 14 year olds. Disposable e-cigarettes may be more regularly used for experimentation than refillable e-cigarettes because they do not require the investment of a reusable device; therefore, our findings may suggest that e-cigarette prices impact experimentation little among youth 11-14 years of age. Disposable e-cigarette price responsiveness may also be imprecisely estimated because of low usage of disposable e-cigarettes among teenagers-one meta-analysis has found that only 15% of teenagers use disposable e-cigarettes (Barrington-Trimis et al., 2017).
We also found no evidence of either cigarette or e-cigarette prices influencing extensive margin cigarette use. This may suggest that current cigarette use demand among youth is on an inelastic portion of the demand curve following years of aggressive tobacco control efforts. Demand for e-cigarettes and intensive margin cigarette use, in contrast, may remain on an elastic portion of the demand curve that is more influenced by price changes. The finding of cigarette prices influencing e-cigarette use, but not the other way around, may in part reflect the differences in market size for the two products. From 2011 From -2015 .0% of youth currently use cigarettes and 4.7% of youth currently use e-cigarettes, and sales volume may be even more disproportionate.
Our estimated own-price elasticity for refill cartridges (-2.6) is larger in absolute magnitude than the price elasticity of demand -1.2 for disposable e-cigarettes and -1.9 for reusable e-cigarettes estimated over the period of 2009-2012 using market-level sales data (Huang et al., 2014) . A priori, we expect our price elasticity to be larger in absolute magnitude than the price elasticities estimated in Huang et al. (2014) because ours is specific to youth that most recent research has concluded are more responsive than adults to changes in cigarette prices (U.S. DHHS, 2012) . The e-cigarette extensive margin price elasticity is also larger in absolute magnitude than the consensus cigarette extensive margin price elasticity estimate for youth of -0.4 (The Community Preventive Services Task Force, 2014), which could be explained by more flexible preferences among youth for the new tobacco product, or larger peer effects for e-cigarettes that cause multiplier effects.
Only Minnesota had an e-cigarette excise tax during our study period. Between the second half of 2015 through the end of 2016, six other states adopted e-cigarette taxes.
Policymakers passing e-cigarette taxes may believe that they are protecting the well-being of youth, but our results provide reason to be cautious with this assumption. Our results suggest that while e-cigarette taxes will reduce youth use of e-cigarettes (both ever use and current use), youth that smoke will smoke more. A $1 increase in e-cigarette cartridge prices, for example, increases teenage cigarette use among smokers and non-smokers combined by 4.5 extra cigarettes per month. Therefore, whether e-cigarette taxes have an overall positive or negative impact on the health of youth is unclear.
We argue that our methodology is better able to identify causal evidence of a "gateway" effect than studies using past e-cigarette use to predict current cigarette use ( Notes: Demographic controls include: age and race indicators and a female indicator. Local anti-smoking sentiment controls include: urban core indicators, e-cigarette age restrictions, number of bar, restaurant and workplace restrictions, e-cigarette restaurant, bar and workplace restrictions, controls for county poverty rates and median household income. Robust standard errors in parentheses clustered at the state level. + Significant at the 10%; * Significant at 5%; ** Significant at 1%
A Online Appendix Notes: Demographic controls include: age indicators, and a race indicators. Local anti-smoking sentiment controls include: urban core indicators, e-cigarette age restrictions, number of bar, restaurant and workplace restrictions, e-cigarette restaurant, bar and workplace restrictions, controls for county poverty rates and median household income. Robust standard errors in parentheses clustered at the state level. + Significant at the 10%; * Significant at 5%; ** Significant at 1%
